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Abstract 

A trocar wherein the cannula can derive a varying 
length. The cannula contains a distal portion and a 
proximal portion. The distal portion is retractable with 
respect to the proximal portion. Generally, the distal 
portion retracts around the outside of the proximal 
portion. There is disposed a sealing between the distal 
and proximal portions, to allow for sealing of the 
proximal portion wall with respect to the puncture cite, 
to enhance insufflation. There is further disclosed a 
mechanism which causes the distal portion to lock with 
respect to the proximal portion. Furthermore, the 
obturator contains a latching mechanism which mates with 
the distal portion. When the obturator is retracted, this 
latching mechanism may be actuated by an actuation 
mechanism contained in the handle of the obturator. 
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TROCAR WITH A RETRACTABLE CANNULA 

Field of the Invention 

Generally this invention relates to trocars. More 
specifically, this invention relates to trocars which have 
cannulas wherein one portion of the cannula is capable of 
moving, and thereby being retracted with respect to 
another portion of the cannula. 

Background of the Invention 

Trocars are instruments which are insertable into the 
abdomen of a patient. In their most basic sense, trocars 
contain a obturator, which is a rigid shaft generally 
containing a puncturing mechanism able to pierce tissue. 
This obturator is placed within a hollow cannula, which 
consists of a lumen which is disposed about the obturator 
shaft during insertion into tissue. Thereafter, the 
obturator may be removed and the hollow interior section 
of the cannula be exposed. Thereafter, surgical 
instruments can be placed within the cannula so that 
endoscopic or laparoscopic surgery can take place. 

In the use of such trocars, it is realized that it 
may be desirable to allow for adjustment of the cannula 
within the abdominal wall. That is, abdominal walls vary 
in thickness from patient to patient, and indeed even in 
the same patient. Moreover, even with a constant 
thickness of a patient's abdominal wall, it may be 
desirable to adjust the relative position of the cannula 
within the abdominal wall, so that the distal end of the 
cannula lies a pre-determined distance from the end of the 
abdominal wall. For instance, if one desires to operate 
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in or near the mesentery, just below the abdominal wall, 
it would be favorable for the cannula distal end to be 
disposed only to the extent that it is placed at the 
abdominal or just even with the abdominal wall. 

Summary of the Invention 

Accordingly, it is an object of the invention to 
create a cannula useful in a trocar wherein the cannula 
can be made to assume a varying length. This is possible 
in a cannula which contains a distal portion and a 
proximal portion. The distal portion is retractable with 
respect to the proximal portion. Generally, the distal 
portion retracts around the outside of the proximal 
portion. There are disposed sealing means between the 
distal and proximal portions, to allow for sealing of the 
wall of the proximal portion with respect to the puncture, 
to enhance insufflation. There is further disclosed a 
mechanism which causes the distal portion to lock with 
respect to the proximal portion to maintain the cannula in 
a predetermined position. 

The obturator contains a latching mechanism which 
mates with the distal portion of the cannula. When the 
obturator is retracted, this latching mechanism may be 
actuated by an actuation mechanism contained in the handle 
of the obturator. The latching mechanism thereafter 
engages the distal portion so that the obturator itself 
pulls the distal portion to retract with respect to the 
proximal portion. When the cannula is placed at its 
desired length, the latching mechanism is released and the 
obturator is able to be retracted from the trocar cannula. 
Thereafter, surgical instruments can be used within the 
cannula set to the desired varying length. Of course, 


2134174 


- 3 - 

this length can be changed from patient to patient, or 
indeed even within the same patient by use of the 
actuation and latching mechanisms described above. 

Description of the Drawings 

This invention will be better understood in 
connection with the following drawings wherein: 

Figure 1 is a perspective view of the present 
invention showing an extending obturator and cannula; 

- Figure 2 is a side elevation view of the cannula 
handle and the proximal portion of the cannula; 

Figure 3 is a cross sectional view of the cannula 
taken across lines 3-3 of Figure 2; 

Figure 4 is a partial cross-sectional view taken 
across lines 4-4 of Figure 2; 

Figure 5 is an enlarged view of the mating mechanism 
contained on the distal end of the proximal portion of the 
cannula; 

Figure 6 is a side view of the distal portion of the 
cannula ; 

Figure 7 is a cross-sectional view of the distal 
portion shown in Figure 6; 

Figure 8 is a side view of the obturator handle 
containing the latching means described above; 
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Figure 9 is a view of an obturator containing a 
latching means exposed in order to latch with the trocar 
cannula; and 

Figure 10 is a partial cross-section of the view of 
Figure 9. 

Description of the invention. 

As seen in Figures 1 through 10, there is contained 
a trocar assembly 100 which consists of a cannula handle 
assembly 10 and obturator handle assembly 50. The cannula 
handle assembly 10 can be seen generally in Figure 1. 
Cannula handle assembly 10 includes a cannula handle 20, 
which has a hollow interior 22 for insertion of an 
obturator. The cannula handle assembly 10 further 
includes a distal end 24 which has a gripping device 26 
for gripping the trocar cannula. The trocar cannula 28 
consists of a proximal portion 30 projecting from the. 
cannula handle 20 and a distal portion 32 projecting from 
the proximal portion 30. The relationship of the distal 
portion 32 and the proximal portion 30 will be better 
described herein* 

As can be seen in Figure 1, there is contained on Co- 
ring 34 disposed on a groove notch 36 contained at the 
distal end 38 of the proximal portion 30. This o-ring 34 
allows for sealing between the inner diameter of the 
distal portion 32 and the outer diameter of the proximal 
portion 30. 

As further seen in Figure 1, there is a obturator 
handle assembly 50 comprising handle 60 which contains an 
attachment means 62 which releasably attaches the 
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obturator handle 60 to the cannula handle 20. There is 
further disclosed an actuation button 64 which will be 
better described below. Extending from the obturator 
handle 60 there is contained an obturator 66. In this 
instance, the obturator 66 has a blunt end 68 projecting 
from the distal portion 32 of the trocar cannula 28. 
However, it is appreciated that it is also possible to 
provide a sharpened tip, which is quite common for 
surgical trocars, without departing from the scope of this 
invention. 


As seen in Figures 2, 3, 4, and 5, there is contained 
the cannula handle 20 with the proximal portion 30 
extending therefrom. The proximal portion 30 is generally 
an extruded tube which contains a series of markings 40 
which will help the user determine the varying length of 
the cannula 28 after it has been actuated as described 
below. A cross-sectional view (Figure 3) of the proximal 
portion 3 0 of the cannula 28 shows that it has a 
cylindrical interior and a generally cylindrical exterior. 
There is a flattened portion 42 contained on the proximal 
portion 30 which mates with the distal portion 32 of the 
cannula 28. This allows the distal portion 28 to ride 
along the keyway created by this flattened section 42, and 
ultimately lock thereon. As can be seen from the cross- 
sectional view of the exterior of the proximal portion 3 0 
of trocar cannula 28, there are contained a series of 
ridges 44 corresponding to the marked lengths 40 of the 
trocar cannula 28. These ridges enable the distal portion 
32 to lock against the proximal portion 30. 

The distal portion 32 is better described in Figures 
6 and 7. It consists of a generally cylindrical sleeve 
which contains a beveled end 46 toward its distal side. 
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This beveled end 46 allows easier insertion within the 
abdominal wall. At the proximal end of distal portion 32 , 
there is contained a ridged notch 48 which serves as a 
latching mechanism for this device. This ridged notch 48 
can also be seen in Figure 1. The ridged notch 48 is 
capable of mating with the ridges 44 contained on the 
exterior wall of the proximal portion 3 0 as described 
above. Thus, after the trocar has been moved to a given 
length, this ridged notch 48 locks against the ridges 40 
contained on the proximal portion 30 so that the portions 
30, 32 remains in place with respect to one another. 

In Figures 8 , 9, and 10 provide views of the 
obturator 50 described herein. Projected from the 
obturator handle 60 is the actuation or latching means 62 
which latches against the cannula handle 20, as well as 
the obturator 66 which is inserted into the cannula handle 
20 and through the cannula 28. Also contained on the 
obturator handle is a actuation or latch button 64 which 
serves as a actuating mechanism for actuating the latching 
device 70 contained at the distal end of the obturator 66. 
optionally, there can be contained a spring 72 which 
biases the latch button 64 in its non-actuated position. 
Of course, it will be appreciated that the optional nature 
of the spring naturally makes such mechanism merely 
desirable, and not necessary to accomplish the basic 
functions of this invention. 

Oh the blunt distal end 68 of the obturator 66 there 
30 is contained a blunt end 68. This blunt end is hollow and 
contains therein the latch mechanism 7 0 which will be 
capable of adjusting the variable length of the trocar 
cannula 28. This latch mechanism consist of a biased pair 
of teeth 74 which are exposed through window shaped 
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openings contained in the distal end 68 of the obturator 
66. This latching mechanism 7 0 is actuated by the latch 
button 64 contained at the proximal end of the obturator 
handle 60. it will be appreciated that when the latching 
5 button 64 is pushed distally, that is, against the 
obturator handle 60, the distal end latching mechanism 70 
is caused to move within the hollow distal end 68 of the 
obturator 66. This causes the biased teeth 74 to be moved 
one toward the other so that they are no longer exposed 
10 from the window shaped openings 76 in the obturator 66, 
thereby presenting a smooth profile along the obturator 
66. However, when the spring 72 (contained at the 
proximal end of the" obturator handle 60) biases the latch 
button 64 to its extended position, the teeth 74 are 
15 exposed outwardly, and can thereby engage the distal 
portion 32 of the trocar cannula 28. 

Therefore, as used herein the obturator 66 is 
inserted into the hollow cannula 28. Initially, the 
20 cannula, 28 is disposed with an elongated length, so that 
the distal portion 32 is telescoped away from the proximal 
portion 30. The user then presses on the latching button 
64 so that the teeth 74 are not exposed within the profile 
of the obturator 66. After the two handle halves 20, 60 
25 latch one with respect to the other, the teeth 74 are 
placed in a position distal to the distal portion 32 of 
the trocar cannula 28 . 

Now, after the trocar 100 has been inserted into the 
body, the user releases the obturator handle 60 from the 
cannula handle 20. Thereafter, the user retracts the 
obturator 66 with respect to the cannula 28. Because the 
latch button 64 is not pressed, the teeth 74 on the 
latching portion 70 of the obturator 66 engage the distal 
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portion 32 of the trocar cannula 28. Thus, during 
retraction, the obturator 66 itself causes retraction of 
the distal portion 3 2 with respect to the proximal portion 
30 of the trocar cannula 28. After the user has derived 
5 the desired length of the trocar cannula 28, the user 
simply presses on the latch button 64 to cause the teeth 
74 to be pulled within to the obturator 66. In this 
fashion, the user is then able to remove the obturator 66 
without further retracting the trocar cannula 28. The 

10 trocar cannula 28 thereafter locks along the distal 
portion 32 with respect to the proximal portion 30, by use 
of the ridged notch 48 and ridges 44 contained on the 
exterior and interior surfaces of the distal and proximal 
portions 32, 30 respectively. The user has thus set the 

15 cannula 28 length to its desired size, and thus avails any 
desired use of cannula 28. 

Of course, modifications can be made to the above 
described design without departing from the scope of the 

20 invention, which is to be defined by the appended claims 
and their equivalents. For instance, the relative 
interior and exterior positions of the proximal and distal 
portion of the cannula can be reversed, or the trocar 
obturator tip may be made sharp. Further, the sealing 

25 mechanism may be placed at different positions with 
respect to the proximal distal portion of the trocar 
cannula. These minor design modifications are 

inconsequential with respect to the scope of this 
' invention. 

30 
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The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows: 

1. A trocar comprising: 

a cannula having a proximal portion and a distal 
5 portion extending therefrom, wherein said distal portion 
is retractable with respect to said proximal portion. 

2. A trocar comprising: 

a cannula having a proximal portion and a distal 
10 portjpn extending therefrom, wherein said distal portion 
is retractable with respect to said proximal portion; 

an obturator insertable into said cannula, said/ 
. obturator .. comprising a mechanism - for retracting said- 
distal portion with respect to said proximal portion. 

3,5 

3. A trocar comprising: 

a cannula having a proximal portion and a distal 
portion extending therefrom, wherein said distal portion 
is retractable with respect to said proximal portion; and 
20 a mechanism for retracting said distal portion with 

respect to said proximal portion. 

4. A trocar comprising: 

a cannula having a proximal portion and a distal 
25 portion extending therefrom, wherein said distal portion 
is retractable with respect to said proximal portion; 

an obturator insertable into said cannula, said 
obturator comprising a mechanism for retracting said 
distal portion with respect to said proximal portion; and 
30 an actuator mechanism for actuating said retracting 

mechanism. 

5. The trocar of claim 3 further comprising an actuator 
mechanism for actuating said retracting mechanism. 
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6. The trocar of claim 1 further comprising a locking 
mechanism capable of locking said proximal and distal 
portions with respect to one another. 

5 7. The trocar of claim 4 comprising a cannula handle from 
which said cannula extends and an obturator handle for 
which said obturator extends, and said cannula latching 
mechanism attached to said obturator. 

10 8. The trocar of claim 7 wherein said actuation mechanism 
is attached to said obturator handle. 

9. The trocar of claim 1 wherein said distal portion and 
said proximal portion have a seal disposed between one 
15 another. 
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